Summary.-The leucocyte migration and guinea-pig macrophage migration procedures were used to assess cell mediated, tumour directed immune reactions in patients with mammary carcinoma undergoing simple mastectomy with or without post-operative irradiation. Forty-seven per cent of patients reacted to autologous tumour antigens and 40o% to allogeneic antigens when tested 7 days after operation; 23% reacted to autologous antigens at 2 months, 19% at 6 months and 34%0 at 1 year after surgery. Reactions to benign tissue fractions were rare. Better discrimination between test and control subjects was obtained when 3000 g sediments rather than nuclei-depleted homogenates (extracts) were used. Irradiation 3-7 weeks postoperatively did not depress the in vitro response at 2 months and yielded a higher rate of positive reactions at 6 months. Correlations of serial LMT responses with certain clinical findings are discussed.
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A NUMBER of procedures have been Lused to demonstrate tumour directed, cell mediated immunity (CMI) in patients with mammary carcinoma. Delayed lhypersensitivity reactions were observed following intradermal challenge with mammary tumour extracts by Hughes and Lytton (1964) , Stewart and Orizaga (1971) and Alford, Hollinshead and Herberman (1973) , while the skin window technique was used by Black and Leis (1970 , 1971 to show that cellular hypersensitivity reactions correlated well with the stage of the disease and sinus histiocytosis in the draining lymph nodes at the time of mastectomy.
In vitro techniques uLsed to demonstrate lymphocyte mediated reactions to mammary tumour cells or cell fractions have included lymphocytotoxicity (Hellstr6m et al., 1971; Fossati et al., 1972) ; lymphocyte transformation (Fischer et al., 1.969) and lymphocyte production of migration inhibition factor (Andersen et al., 1970; Wolberg, 1971; Segall et al., 1972; Cochran et al., 1974) . The method that has been most widely studied and appears best suited to the examination of CMI to tumour antigens in breast cancer patients is the leucocyte migration test (LMT) of S0borg and Bendixen (1967) ; this method has been used primarily in population studies and the possibility of obtaining information of value in determining prognosis and in planning treatments of patients has stimulated the present study of serial responses following surgery for mammarv carcinoma. -Andersen et al., 1970) were also further centrifuged to give a 3000 a sediment (Wolf, 1969) . Fractions were adjusted to a protein concentration of 2 mg/ml and dispensed into aliquots of 0-2 ml. They were stored at -20°C until the day of the test, when dilutions were made in tissue culture medium 199 containing 10% foetal calf serum, 13 mmol/l NaHCO3, 20 mmol/l HEPES buffer, 200 Ztg/ml L-glutamine, 300 i.u./ml penicillin and 300 jig/ml streptomycin, to 50, 100, 150 and 200 ug/ml.
In vitro tests.-Patients were tested against autologous tumour fractions at 7 days, 2 months, 6 months and 1 year after operation, and against allogeneic malignant and, in some cases, benign tissue fractions at 7 days. Tests employing control leucocytes were set up concurrently. 25 ml samples of blood were taken into 20 u/ml preservativefree heparin and leucocytes separated by allowing erythrocytes to sediment through Ficoll-Triosil columns for 60 min at room temperature. Cells were washed 3 times in medium 199, counted and suspended at 16 x 106/ml in the same medium.
The method used for leucocyte migration was similar to that of Federlin et al. (1971) In a small number of cases, parallel studies were performed using a guinea-pig macrophage migration test (MMT) similar to that employed by Rajapakse and Glynn (1970) . Guinea-pig macrophages were obtained as peritoneal exudates 3 days after the intraperitoneal injection of 20 ml sterile liquid paraffin, and were washed 3 times in medium 199. Lymphocytes from breast cancer patients or control subjects were separated from whole heparinized blood by centrifugation at 1000 g for 30 min on FicollTriosil columns and were similarly washed. Capillaries were filled with either macrophages alone or macrophages mixed with control or patients' lymphocytes in the ratio 10 :1. Migration into medium 199 supplemented with 15% pooled complement deactivated guinea-pig serum and 500 jug/ml L-glutamine, with or without 50-200 jig/ml tumour extract or 3000 g fraction, was allowed to proceed for 3 days at 37°C.
RESULTS
Leucocyte and guinea-pig macrophage migrations were both highly reproducible, with individual migration areas within 8% of the mean for each migration well and average migrations for duplicate cultures in control medium without antigen invariably within 5 % of each other. The two methods gave comparable results (Table  I) (Meyer, 1970; McCredie, Inch and Sutherland, 1972) and reduced PHA induced blast transformation (Stjernsward et al., 1972) In the 7 day tests, 47% of patients reacted to autologous and 40% to allogeneic breast tumour antigens; 28/45 (62%) patients positive to autologous antigens also reacted to allogeneic tumour preparations, while only 7143 (16%) patients negative to autologous antigens cross-reacted with allogeneic tumours (P < 0-001, Chi-squared with Yates' correction). This might indicate that negative in vitro results truly indicated a lack of reactivity on the part of the patient and were not due to variations in the fractionation of tumours.
Seventy of 391 (18%) tests of breast cancer patients' leucocytes against tumour extracts gave positive results, while 109/ 396 (28%) tests were positive using 3000 g fractions (P < 0 01, Chi-squared test). Migration of leucocytes from healthy volunteers, patients with tumours of sites other than breast and patients with benign breast disease were rarely inhibited by either preparation, although one pregnant control subject reacted to 2/4 tumours. Benign tissue fractions did not inhibit the migration of leucocytes from patients with benign or malignant breast disease, though it is possible that these tissues were not susceptible to antigen separation by the methods used for tumours.
Results presented in this paper confirm the value of the LMT in demonstrating tumour directed CMI in mammary carcinoma patients. Comparable results were obtained in guinea-pig macrophage and leucocyte migration tests, though the latter appeared more sensitive and is considered more suitable for use under survey-type conditions because of its simpler and less time-consuming methodology. Studies described here are to be continued and it is intended that the patterns of reactivity of individual patients will be assessed in relation to their survival, results which will be communicated in due course.
